There are many textbooks of optical mineralogy.
All of them are written from the viewpoint that a user determines minerals on the basis of only the optical properties. However, the user frequently has some information on the chemistry and/or powder X-ray diffraction in practice. Accordingly, the present system has a function that uses this information. Stored data mostly came from Miyashiro and Kushiro (1972) , and also from Winchell and Winchell (1951) , Moorehouse (1959), and Deer et al. (1966 When chemical and/or mineralogical data are available, the user can provide this information to the system at any step during the identification process. On the basis of the chemical data the user may include and exclude elements of an object. To specify the elements, the list of elements is usually displayed in the alphabetical order, but also in the order of atomic number when the user chooses. The list of possible minerals is displayed on a screen to show the results of the powder X-ray diffraction. When the system is given very little information on optical and chemical properties of the object, the number of possible minerals becomes large. In this case, the system provides mineral groups but not individual mineral species. The user specifies the possible minerals among the displayed species from the keyboard. If the user wants, the list of possible minerals is displayed on a screen at any step of the identification process. By this function, the user understands how an optical property is effective for the reduction of possible minerals. Accordingly, this function should be useful for training students in optical microscopy. 
Reference File

4.Identification Algorithm
The system is essentially the same as the mineral identification tables published by Moorehouse (1959) , Winchell (1965) , Hirano (1982) among others. Mineral identification is an information retrieval in a multi-dimensional space consisting of optical and chemical properties of minerals. The retrieval based on an identification table is carried out in two-or at least three-dimensional space, e. g. a refractive indexbirefringence space, a refractive index-color space, and so on. In the standard procedure using identifi- to be an impossible match. In searching, a subject mineral should be compared with each reference mineral in the multi-dimensional space consisting of all optical properties. The comparison, however, is always carried out for each optical property, i. e. in a one-dimensional space as shown in Fig. 2 . For this reason, even if properties of a reference mineral do not coincide with those of a subject mineral in the multi-dimensional space, it is sometimes determined to be possible. The misidentification of this type is schematically shown in Fig.4 . Many minerals, for instance feldspar, pyroxene, and so on, are solid solutions. Because optical properties of a solid solution frequently vary with composition, these minerals have wide ranges of properties. In order to avoid this misidentification, solid solution minerals are classified into many species (Fig.5) , and they are stored in the reference file. For instance, plagioclase is a group name, and albite, oligoclase, andesine, labradorite, bytownite, anorthite and high albite are species names. tint and brightness in this paper, respectively, but saturation is not necessary for the description of color of transparent minerals. As compared with HSI diagram, therefore, Fig.3 is more practical in describing the variety of color, and has an advantage in the identification algorithm.
